: First shell structure of indium based a-TCOs and a-TOSs; * value obtained by squaring reported σ.
EXAFS ANALYSIS
The rational by which the analysis parameters for the modeling of the extended x-ray analysis fine structure (EXAFS) data are chosen, although not of interest to all, is worthy of documentation and done so in this section. In crystalline In 2 O 3 (c-IO), figure S1 , the oxygen atoms are octahedrally coordinated around indium; all indium cations are surrounded by 6
oxygen atoms (c-N InO = 6) at an average distance of 2.18 Å (c-R InO = 2.18 Å) as well as 2 structural vacancies; this is the first-shell. The existence of structural vacancies gives rise to two configurations by which, in c-IO, the InO 6 octahedra link together: In the first, two oxygen are shared between the adjacent polyhedra with the end result that the polyhedral are joined along the entire edge and hence are called "edge sharing"; in the second, both an oxygen and a structural vacancy are shared between adjacent polyhedra with the end result that the polyhedral are only joined at a corner and hence they are called "corner sharing", figure S1 . This leads to two distinct sets of adjacent InO 6 polyhedra In-In neighbors: There are six-adjacent edge-sharing polyhedra (N In-In = 6) at a distance of ~3.3 Å (R In-In = 3.3 Å) and six-adjacent corner-sharing polyhedra (N In-In* = 6) at a distance of ~3.8 Å (R In-In* = 3.8 Å); these make up the second and third-shell around indium respectively.
The analysis is done within the context of the ARTEMAS software package. 8 When data is fit to a single-shell (first shell) model, the following parameters can either be set to a fixedvalue or have a derived-value determined by the fit: S 0 2 , an amplitude factor that aligns the magnitude of the experimental data with the software derived model. ΔE 0, an "alignment offset energy" used within the contest of first shell to align the data with respect to the theoretical calculations within the model. When data is fit to a three-shell (first, second and third shell) model, in addition to the parameters listed above the following additional parameters can either be set to a fixed-value or have a derived-value determined by the fit: ΔE 0 ', an "alignment offset energy" used within the context of second and third-shells to align the data with respect to the theoretical calculations within the model. A charge imbalance in the FEFF calculations within ARTEMAS of the first atomic potentials with respect to all other potential can result in the need for a separate ΔE for the first shell. 
Choice of R-range
The choice of the R-range will depend on how many shells are included in the fit. shells are included in the fit, the truncation of the second shell and the overlap of the third shell may introduce error. Therefore, the first three-shells will be used in multiple-shell (three-shell)
fitting and an R-range of ~1 Å ≤ R ≤ ~4 Å will be used. 
Choice of ΔE 0
Limiting the k-range can affect the fit. To ensure a reliable value of ΔE 0 was obtained the In-In* and more consistent with those expected for c-IO. Additionally, the use of both ΔE 0 and ΔE 0 ' decreases the reduced X 2 value from 89 when a single ΔE 0 is used for all three shells to 51 when a separate ΔE 0 ' is used for the second and third shells.
The values of ΔE 0 and ΔE 0 ' will be different from sample to sample as small changes in the experimental procedure will have an effect on the data-model alignment. The relative , however, should remain the same; that is to say the effect of the first shell on the second and third shells, and, therefore, ΔE 0 -ΔE 0 ' should be a constant. Using the values for the powdered c-IO standard, ΔE 0 = 5.4 eV and ΔE 0 ' = 2.9 eV, the value of ΔE 0 ' will be set to ΔE 0 -2.5 eV after the value of ΔE 0 is determined by the single-shell model. In-In* in the ARTEMIS program the following fit pictured in figure S11 is obtained; again the contribution of each shell to the fit is also shown. Although the contribution of the third shell is slightly larger it is still minor when compared to the first and second shell. This illustrates nicely that obtaining meaningful results for the third shell of an amorphous sample is not practical. 
In-O-In angle distribution
Based on the results of the MD simulations for amorphous In-O obtained with different cooling rates, the In-O-In angle distribution for corner-and edge-shared In-In pairs was calculated, figure S12. 
